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'^Eighteen  US  Army  initial  flight  applicants  and  trained  aircrew  were 
evaluated  for  the  electrocardiographic  diagnosis  of  left  anterior  heml- 
block  (LAH).  This  diagnosis  was  sustained  In  50A  by  the  addition  of 
vectorcardlogranhlc  criteria.  With  computer  processing  and  calculation 
of  delay  of  the  Intrinsicold  deflection  (ID)  of  the  high  lateral  left 
ventricular  activation  time,  the  diagnosis  was  sustained  in  50*^  of  those 
records  available.  Review  of  the  etiology,  histopathology,  and  prog- 
nosis Indicates  definitive  abnormalities  of  the  trifascicular  left 
bundle  branch  conduction  system.  It  Is  essential  a complete  electro- 
cardiogram (ECG)  and  vectorcardiogram  (VCG)  study  of  military  aircrew  be 
obtained  to  establish  the  diagnosis  of  true  LAH.  I'le  Incidence  of  true 
L/*H  is  not  available  but  the  rarity  of  this  finding  with  an  unknovm  risk 
should  oreclude  entry  Into  r-jllltary  flight  training.  C.mplete  cardio- 
vascular evaluation  of  the  trained  airman  vjitn  acnulred  LAH  should 
include  electrophyslologlc  studies  and  selective  coronary  arteriography 
and  ventriculograpliy  prior  to  consideration  for  return  to  full  flying 
duties  ."y 
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BACKGROU  10 


The  concept  of  left  anterior  hernlblock  (LAH)  by  •'nsenbaun;  was  a 
major  electrophyslologlc  advance  In  the  delineation  of  cardiac  Inter- 
ventricular conduction  defects  (1,2).  In  1917  Rothberger  and  ’■linterberg 
provided  the  earliest  evidence  compatible  with  this  concent  (j).  Subse- 
quent advances  In  the  noninvasive  techniques  of  vectorcardiography  and 
Invasive  Mis  bundle  electrocardiography  have  provided  the  definitive 
characterization  of  LAH.  The  etiology  of  LAH  ranges  from  myocardial 
infarction  and  cardlomyonathy  to  hyperkalemia.  These  entitles  represent 
well  defined  risks  (4).  Tne  aeromedical  risk  of  LAH  in  the  absence  of 
apoarent  cardiovascular  abnoniiall ty,  however,  has  not  been  evaluated  to 
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date  for  entry  into  flight  training  or  continuation  as  an  aircrew 
inenber.  This  study  reviews  the  LCG/VCG  diagnosis  of  LAli  and  its  aero- 
medical  risk. 

MATERIALS  AND  METHODS 


This  study  reviews  a series  of  eighteen  consecutive  patients  requir- 
ing aeromedical  consideration  due  to  interpretation  of  LAH  froro  the 
standard  12-lead  scalar  electrocardiogram  without  evidence  of  other 
cardiovascular  abnormality.  The  CCG  criteria  for  inclusion  are  those  of 
Rosenbaum,  modified  as  noted  (2,5). 

a.  Mean  QRS  (AQRS)  in  limb  leads  of  -30*  or  greater  (nodified  from 
Rosenbaum's  criteria  of  >‘5®). 

b.  Small  Q deflections  in  lead  I and  /VL  ».'ith  01  and  Sill  nattem. 

c.  .'iormal  to  slight  prolongation  of  QRS  duration  of  </'.02  seconds. 

Following  identification  of  the  patient,  complete  cardiovascular 
evaluation  was  conducted.  Vectorcardiograms  were  obtained  using  the 
Frank  lead  system  to  define  the  conductive  pathway. 

Diagnostic  VC5  criteria  for  LAH  are  those  as  described  by  Oenchimol 
et  al.  (£): 

a.  Counterclockwise  rotation  of  QRS  loop  in  frontal  plane. 

b.  Superior  displacement  of  the  maximal  and  mean  QRS  vectors 
above  -30*.  Initial  10  to  30  millisecond  (;  sec)  vector  directed  supe- 
riorly. 

c.  Delayed  inscription  of  the  60  to  100  msec  QRS  vector. 

For  those  CCG  and  VCG  records  obtained  at  the  US  Army  A "*  ■'leal 
Research  Laboratory  (USy\ARL),  computer  analysis  (VCG-C)  v.'a  ,'.tcd  by 

a modified  Pipberger  program  (7).  The  intrinsicoid  deflec*,.  slay  in 

AVL  was  utilized  as  an  additional  supportive  criterion  for  t>.v  diagnosis 
of  L.AH.  Medrano  et  al.,  and  Gallagher  et  al.  have  reported  the  regional 
delay  in  high  lateral  left  ventricular  activation  due  to  block  or  inter- 
ruption of  the  left  anterior  superior  fascicle  (",9,10,11).  delay  of 
10  msec  or  greater  for  Inscription  of  the  intrinsicoid  deflection  In 
lead  AVL  when  compared  to  V*  is  required  for  the  additional  diagnostic 
support  (12). 
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DISCUSSION 

extensive  cardiovascular  study  of  acquired  complete  right  and  left 
bundle  branch  block  (RBBB  and  LBBB)  has  returned  to  flight  status  a 
significant  number  of  highly  skilled  US  irllltary  aircrew  (n,14,15). 
Congenital  RBBB  In  the  absence  of  other  congenital  defects  has  been 
shown  to  be  fully  compatible  with  flying  duty.  Cnqenltal  LBBB  'as  been 
unacceptable  for  entry  Into  US  Army  and  US  Air  Force  flight  training  due 
to  the  Increased  Incidence  of  associated  cardiovascular  abnormality. 

Left  axis  deviation  (LAD)  AQRS  of  -30®  or  greater  by  scalar  ECG  1n 
the  absence  of  clinically  apparent  cardiovascular  disease  was  considered 
a 'normal  variant”  In  the  past.  Previous  studies  of  aircrew  with  !-AD 
(prior  to  the  LAH  concept)  Indicate  an  Incidence  of  0.2  to  1.2  ('iF.l?). 
The  current  enthusiasm  of  electrocardlographers  In  diagnosing  LAU  has 
provided  a marked  Increase  In  Incidence.  The  clinical  pathologic  Impli- 
cation of  the  diagnosis  of  LAH  In  the  military  aircrevmian  requires 
confirmation  by  the  current  available  techniques. 

Pryor  and  Blount  found  30-  of  patients  with  LAO  ad  significant 
cardiovascular  disease  with  342  demonstrating  findings  compatible  with 
LAH  (4).  These  findings  of  marked  LAD  or  LAH  have  generally  been  attrib- 
uted to  myocardial  fibrosis  or  necrosis.  The  etiology  proposed  Includes 
coronary  artery  disease  (CAD),  hypertensive  vascular  disease  (HVD) 
cardloR^opathv,  congenital  heart  disease,  and  metabolic  derangement 
(hyperkalemia^  Lpidemlologic  studies  to  date  are  limited  but  Indicate 
the  probability  of  a benign  prognosis  for  this  Isolated  ECG/VCG  'Jbnor- 
mallty  (10,19).  Tiie  controversy,  however,  remains  concerning  the  under- 
lying histooathology  produclnq  true  LAH  or  LAD. 

T!\e  left  bundle  branch  has  now  been  shown  to  have  three  fascicles 
the  anterior  superior  fascicle,  posterior  Inferior  fascicle,  and  the 
mid-septal  fibers  (20,21,22).  A recent  quantitative  histopathologic 
study  of  left  bundle  branch  fibrosis  with  LAH  In  the  face  of  known 
cardiovascular  disease  Indicates  a greater  distribution  of  fibrosis  In 
the  conduction  system  than  expected  from  the  lCG  .'bnorraallty  (.  3) 
Inconsistencies  In  the  specific  location  of  the  lesion  to  the  anterior 
fascicle  have  been  demonstrated  (24).  Tliere  Is  general  agreement  for 
the  concept  of  a diseased  left  bundle  hranch  system  as  well  as  co- 
existing cardiac  lesions  Involving  the  septal  and  parietal  walls  of  the 
left  ventricle  In  patients  with  the  ECG  finding  of  LAH  (3,24).  Con- 
genital LAH,  on  the  other  hand,  has  received  limited  attention  as  to 
histopathology  or  prognosis.  The  Incidence  of  RBBB  ind  LBBB  in  children 
Is  not  well  defined  (25,26).  It  Is  unusual,  however,  to  find  an  asympto- 
latlc  Individual  without  other  cardiovascular  abnormality  below  the  age 
of  30  with  LBBB  (27,28).  The  Incidence  of  LAH  has  not  been  fully  defined. 
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however.  In  view  of  the  known  decreased  incidence  of  LBBB  in  the  young. 

It  follows  that  a fascicle  lesion  of  the  left  bundle  would  also  be  found 
in  a limited  number. 

True  LAJI  is  supported  by  EC6/VCG  criteria  in  only  50-  of  FCG 
diagnoses.  It  is  considered  essential  all  initial  flight  applicants  and 
trained  aircrew  be  evaluated  by  available  ECG/VCG  studies  to  establish 
the  diagnosis  of  true  LAH.  From  this  review,  LAH  Ly  ECG  and  VCG  sup- 
ported by  ancillary  computer  techniques  provides  primary  evidence  for  a 
defect  of  the  trifascicular  left  bundle  branch  system.  The  long-term 
prognosis  of  LAH  in  the  young  asymptomatic  aircreyman  remains  question- 
able. This  prognosis  would  be  expected  to  be  determined  by  the  under- 
lying pathologic  process.  The  subtleties  of  idiopathic  degeneration  of 
the  conduction  system  would  place  the  young  flight  training  applicant  in 
a category  considered  "at  risk."  Thus,  it  is  proposed  that  individuals 
with  true  LAH  be  excluded  from  entry  into  the  high  cost  military  flight 
training  program  and  the  intense  stress  of  the  combat  flight  environment. 

The  trained  ainfian  acquiring  true  LAH  should  receive  complete 
cardiovascular  evaluation.  Evaluation  should  Include  elcctrophysiologic 
studies  of  the  conduction  system  and  selective  coronary  arterlogranhy 
with  ventriculography.  In  the  absence  of  definitive  alnomality,  return 
to  full  flying  status  would  be  indicated. 
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